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(54) [Title of the invention] 

Method of manufacturing a surface fastener 

(57) [Abstract] 

[Objective] The objective of the present invention is to develop a method of 
manufacturing a surface fastener wherein fine protrusions with expanded points can be 
produced continuously, easily, and efficiently, and mass production is possible using simple 
equipment. 

[Constitution] A method of manufacturing a surface fastener wherein expansion is 

performed for the tip of thermoplastic (2) having a dot pattern distribution on base material 
(1), and a heat treatment is performed for the tip to foam and to produce a base material 
with many protrusions having enlarged points (22) 

[Effect] A thin layer material with many fine points can be easily produced in mass 
when a simple operation wherein foaming is performed after expansion. 
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[Claims of the invention] 

[Claim l] A method of manufacturing a surface fastener wherein expansion is 
performed for the points of a thermoplastic distributed in a dot pattern on a base material, a 
heat treatment is performed to foam and to produce a base material with many protrusions 
having expanded tips. 

[Claim 2] The manufacturing method specified in claim I above wherein a 
thermoplastic that undergoes dissolution or expansion in an organic solvent and which has a 
tensile elastic modulus of at least Ix 1 0 s dynes/cm : at ambient temperature is used, and 
foaming is performed with a hot steam to form protrusions with a height of I mm or less. 
[Claim 3] The manufacturing method specified in claim I or claim 2 wherein a base 
material having a thermoplastic distributed in a dot pattern produced by extrusion molding a 
thermoplastic onto a film-like material using a roll die having many holes in the surface is 
used. 
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[Claim 4] The manufacturing method specified in claim 1 or claim 2 wherein a porous 
material that makes bonding of the protrusions possible is used as the base material. 
[Claim 5] A surface fastener wherein either an adhesive layer or a porous material that 

makes bonding of the protrusions possible is formed on the back surface of the fastener" ■ 

. •» ■ . 

having protrusions on one surface produced by the method specified in claim 1 through 
claim 3 above. 

[Detailed explanation of the invention] 

[0001] 

[Field of industrial application] The present invention pertains to an efficient and 
continuous method manufacturing surface fasteners having many protrusions with expanded 
points used for fastening woven cloth or non-woven cloth. 
[0002] 

[Prior art] Surface fasteners having many protrusions with hook-shaped or mushroom- 
shaped tips on a base material made of cloth or a film are widely used as fasteners for 
everyday items such as clothing, shoes, bags, architectural materials, and motor vehicle 
articles, and many different types of fasteners with various degrees of fastening strength, 
peel strength, wear resistance, flexibility, texture, etc. produced by different methods are 
available (for example, United States Patent No. 2717437, No. 3009235, No. 3192589, No. 
3408705, No. 3594865, No. 4216257, and No. 4290174, etc.). 

[0003] As different methods of manufacturing the above-mentioned surface fasteners, 

solid formation of a material having protrusions on one surface (United States Patent No. 
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3312583, Japanese Kokai Patent Application No. Hei 1[1989]-501775, etc.), solid formation 
of a material having protrusions on both surfaces (Japanese Kokoku Patent Application No. 
Sho 42[1967]-87459, Japanese Kokai Patent Application No. Hei l[l989]-238805, Japanese 
Kokai Patent Application No. Hei 6[l994]-l02, Japanese Utility Model No. 55[l980] v ^ 
1 226 12, etc.), and, furthermore, a method of manufacturing a surface fastener having 
mushroom-shaped tips (for example, Japanese Kokai Patent Application No. Hei 6[1994]- 
500486), are known. 

[0004] A surface fastener, with a base material made of a pile or knitted material is 

thick and bulky, which is not suitable for fasteners used for disposable clothing used during 
surgery in hospitals or for paper diapers; thus, for mass production and reduced thickness, a 
method of manufacturing a surface fastener with a tip having a hook-shaped formed on a 
base material film produced by hot-melt extrusion of a film and compression molding with 
a die roll used for production of hook-shaped fasteners is also used. 

[0005] However, when the above-mentioned method of manufacturing with a die roll 

is used, it is not possible to produce a surface fastener with a thickness of 1 mm or less, 
and the hook-shape produced at the end lacks adequate fastening properties and is not 
suitable for repeated usage. 
[0006] 

[Problems to be solved by the invention] The objective of the present invention is to 
develop a method of manufacturing a surface fastener wherein fine protrusions with 
expanded tips can be produced continuously, easily, and efficiently, and mass production is 
possible using simple equipment. The smaller and the finer the tips of the protrusions, the 
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greater the number of different types of porous materials that can be fastened. 
[0007] 

[Means to solve problems] The present invention is to provide a method of manufacturing 
a surface fastener wherein expansion is performed for points of a thermoplastic distributed v 
in a dot pattern on a base material, a heat treatment is performed to foam and to produce a 
base material with many protrusions with enlarged tips. 
[0008] 

[Effect] When the above-mentioned manufacturing method wherein expansion is 

performed for the points of the thermoplastic and a heat treatment is provided, fine 
protrusions with expanded points can be produced continuously, easily, and efficiently, and 
mass production of thin materials is possible. Furthermore, fine protrusions can be easily 
produced. 

[0009] " . - 

[Application examples] The present invention is a method of manufacturing a surface 
fastener wherein expansion is performed for the points of the thermoplastic distributed in a 
dot pattern fashion on the base material, a heat treatment is provided to foam and to 
produce a base material with many protrusions with enlarged tips. Fig. 1 shows an 
example of the surface fastener of the present invention. In the figure, 1 is the base 
material, 2 is a protrusion, and 22 is the enlarged tip. 

[0010] In this case, the base material used is not especially limited, and many 

different kinds of materials can be used. The base material may be made of the same resin 
used for the thermoplastic which is distributed in dot pattern on the base or a different resin 
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can be used. From the standpoint of processability, films made of materials such as 
polypropylene, polyester, or polyvinyl alcohol, and films made of thermoplasti.es with a 
glass transition point of 0°C or above are suitable. Furthermore, from the standpoint of 
flexibility, films made of materials such as polyurethane and polyvinylidene chloride car?! be 
used effectively. 

[00 ll] Also, porous materials which make it possible to fasten the protrusions to the 

material itself can be used as the base material. In this case, the protrusions are fastened to 
the base material on the back surface and a ring-like structure is formed, and it can be used 
as a fastener for bars, pipes, rods, wires, for example, electric wires, etc. For the porous 
material, an appropriate material such as a pile or knitted material, or a non-woven fabric 
can be used. Fig. 2 shows an example of a base material consisting of a porous material 3. 
[00 12] Production of a base material having a thermoplastic distributed in a dot 

pattern can be achieved by appropriate methods. For example, a method wherein a 
thermoplastic is extruded onto a die roll having many holes in the surface from an extruder 
with a T-die to produce a base material having a dot pattern distribution of the 
thermoplastic as a solid material, or a method wherein the above-mentioned film is 
laminated with a different base material can be mentioned. 

[0013] Furthermore, a method wherein a hot-molten thermoplastic is coated onto the 

base material using a hot-melt gravure printing process or a hot-melt screen printing process 
without a solvent, a method wherein coating of a solution or an aqueous emulsion of a 
thermoplastic on the base material is done using the gravure printing process or screen 
printing method, and drying is subsequently performed, a method wherein a powder-form 
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thermoplastic produced by cold-pulverizing the resin and scattering it onto the base material 
and bonded with an adhesive or using a heat treatment process to produce a dot pattern of 

thermoplastic, etc. can be mentioned. 

[0014] Also, upon forming a thermoplastic dot pattern on the base material, an v 

undercoat layer can be provided to further increase the adhesion. The above-mentioned die 
roll method has an advantage since formation of the base material through production of the 
surface fastener can be accomplished easily in a series of production stages and the 
production process can be simplified. 

[0015] For the thermoplastic used for producing the dot pattern, in other words, the 

thermoplastic used for production of the protrusions, one with a tensile elastic modulus of 
at least 1x10 s dynes/cnr at ambient are used, and those with 1 x 10 10 dynes/cm 2 or higher is 
especially desirable. 

[0016] For examples of the above-mentioned hard thermoplastics, acrylic polymers, 

poly propylenes, polyamides, polyesters, acrilonitrile-butadiene-styrene copolymers, 
polystyrenes, high-density polyethyienes, ethylene-vinyi alcohol copolymers, ethylene- 
propylene copolymers, polycarbonates, etc. can be mentioned, and commercial products can 
be used. 

[0017] When protrusions are formed with a thermoplastic having a low tensile elastic 

modulus such as a low-density polyethylene, ethylene-vinyl acetate copolymer, and ionomer 
resins alone, the bonding strength is inadequate, and in some cases, fastening performance 
is in adequate, but when a petroleum type resin or wax is used in combination, and the 
tensile elastic modulus is increased, the fastening performance required for practical 
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application can be achieved. 

[0018] The above-mentioned petroleum type resin or wax can be effectively used for 

adjustment of the tensile elastic modulus as well as adjustment of adhesion to the base 

i v 

material and adjustment of molding properties. Furthermore, fastening strength can be ' , 
controlled through adjustment of the above-mentioned tensile elastic modulus when formed 
into protrusions. 

[0019] In the present invention, expansion is performed for the tip 21 of 

thermoplastic 2 on base material 1 haying thermoplastic 2 distributed in dot pattern; 
subsequently, a heat treatment is performed and foaming is carried out to produce the 
fastener shown in Fig. 1 . For the expanding agent, a material capable of dissolving or 
expanding the thermoplastic, for example, an organic solvent, can be used. 
[0020] An expanding agent that can be effectively used is a mixture of a good 

solvent and a poor solvent for the thermoplastic. Thus, rapid dissolving of the 
thermoplastic when a good solvent alone is used, and low expansion rate that leads to a low 
production rate when a poor solvent alone is used can be prevented. The boiling point or 
latent heat of evaporation of the expanding agent can be appropriately selected a solvent 
with a high boiling poinf and/or the hot-melt viscosity of the thermoplastic used. 
[0021] For foaming of the point of the expanded thermoplastic, a variety of heat 

treatment methods, for example, hot-air, can be used. . As a suitable foaming method that 
can be used in this case, a method wherein hot steam is used, and a heat treatment is 
performed for the thermoplastic for a short period of time, and the expanding agent is 
evaporated and vaporized can be mentioned from the standpoint of good energy efficiency. 
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When a heat treatment wherein hot air alone is used, the temperature increase rate is low, 
and evaporation of the expanding agent is delayed, and drying takes priority. 
[0022] When rapid vaporization of the expanding agent occurs as a result of the 

rapid heat treatment, and softening and foaming of the thermoplastic occurs, and the 

r *? 

thermoplastic is cooled and solidified based on the latent heat of evaporation, good 
foaming, and a good expansion at the tip of the protrusions can be achieved. Use of the 
above-mentioned poor solvent in combination is also effective to achieve the above- 
mentioned foaming state. 

[0023] In the present invention, a surface fastener having many protrusions with 

expanded tips can be produced on one surface using a base material having a thermoplastic 
with a dot pattern distribution on one surface, or a surface fastener having many protrusions 
with expanded tips can be produced on both surfaces using a base material having a 
thermoplastic with a dot pattern distribution on both surfaces. 

[0024] The structure of the protrusions with expanded tips produced as a result of 

foaming may be the entangling type wherein [the tip] entangles with the fibers or yarns of 
the porous material, or the fitting-type wherein [the tip] fits into the spaces between the 
fibers, etc. Thus, in addition to mushroom-shaped shape 23 and 24 shown in Fig. 4 (a) and 
(b), a foaming state consisting of many radiating angles such as the seeds of a dandelion, 
etc. also are included. 

[0025] The density of the protrusions formed on the base material can be 

appropriately determined according to desired fastening force, release force, etc. In terms 
of protrusions per 1 cm\ in general, a protrusion density in the range of 3 to 1000 
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protrusions, and ideally in the range of 5 to 200 protrusions is used. Reduced strength 
based on smaller protrusions can be solved by increasing the density of the protrusions, and 
an adequate overall fastening strength can be achieved. 

[0026] The height of the protrusions can be appropriately determined according, to > •» 

application, etc., and from the standpoint of strength, as well as processability, a height of 1 
mm or less, preferably, in the range of 0.1 to. 1.0 mm, and ideally in the range of 0.4 to 0.8 
mm, is desirable. The lower the thickness of the surface fastener, for example, 1 mm or 
less including the protrusions, the better it . is, and the dimensions can be appropriately 
determined according to the application. 

[0027] In the above, an example wherein a porous material is used as a base material 

(Fig. 2), but in the present invention, a surface fastener having porous material 3 on the 
back surface of film-like base material 11 can be used as shown in Fig. 5. In this case, the 
porous material can be laminated with the film layer and used as the base material, or the 
porous material can be applied to the back side after forming a surface fastener on the film- 
like base material. 

[0028] In laminating the porous material and film layer or film-like base - material, an 

adhesive, etc. can be used, as needed. In order to laminate by means" of direct bonding, for 
example, the porous material is supplied during the film formation of the base material 
having a thermoplastic dot pattern and lamination is performed via a pressure roll, etc. 
[0029] Furthermore, as shown in Fig. 6, a surface fastener having adhesive layer 3 

on the back side of base material 1 can be used in the present invention. In this case, the 
adhesive layer is applied ahead of time and can be used as a base material having an 
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adhesive layer, or the adhesive layer can be formed on the back side of the base material 
after formation of the surface fastener. The above-mentioned adhesive layer is used for 
total or partial bonding with a porous material or for applying to clothing, etc. 
[0030] For the above-mentioned adhesive, an appropriate type, for example, an v 

acrylic type or rubber-like pressure-sensitive adhesive, hot-melt adhesive, etc. can be used, 
and in general, those with an adhesion higher than the bonding force of the surface fastener 
with protrusions are used. Also, separator 5 is temporarily applied to the adhesive layer as 
shown in Fig. 6, and the adhesive surface is protected until application of the surface 
fastener. 

[0031] The surface fastener of the present invention is widely used as a fastener for 

everyday items such as clothing, shoes, bags, architectural materials, and motor vehicle 
articles. The performance of the surface fastener can be appropriately determined through 
the combination of protrusions and base materials according to the fastening strength, 
release properties, durability, flexibility, texture required, etc. 
[0032] Application Example 1 

A polyester (product of Toyo Boseki Corp., Vylon #200) was extruded via a T-die extruder 
at 150°C, onto the area between a die roll with a diameter of 30 mm < and a width of 40 mm 
having many holes with diameters of 0.4 mm and -depths of 1 mm at intervals of 1 mm and 
a pressure roll with a smooth surface having the above-mentioned diameter and width 
installed near the exit of the die; it was then received with a die roll to form a film having 
many protrusions with diameters of 0.4 mm and heights of 0.8 mm on one surface, a 
polyester film with a thickness of 25 (product of Toray Corp., Lumilar S-10) was 
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supplied to the pressure roll side and laminated. The bottom of the base material of the 
above-mentioned laminate was then dipped in a tank filled with a solvent mixture 
comprised of toluene/MEK: 9/1, and the protrusion surface formed on the base material was 
brought into contact with the solvent to expand the protrusions, subsequently, 130°C hot^ ., v * 
steam was blown onto the surface from a nozzle and foaming occurred instantly. 
[0033] In this manner, a surface fastener having a mushroom-shaped tip was 

produced. The total thickness of the surface fastener produced was approximately 0.8 mm, 
and the height of the protrusion was 0.75 mm. 
[0034] Application Example 2 

Ethylene-vinyl alcohol copolymer (product of Nippon Gosei Chemical Inc., Soanol A4412) 
was extruded at 200°C, a non-woven Rayon with a basis weight of 50 g/m 2 (product of 
Nakao Paper Mill Inc., Bon-light) was supplied to the pressure roll side and laminated. 
Expansion and foaming processes were carried out in a mixed solvent of toluene/isopropyl 
alcohol: 6/4 and hot steam of 180°C, and a surface fastener was produced as in Application 
Example 1. 

[0035] When the above-mentioned surface fastener having mushroom-shaped tips 

was applied to the non-woven rayon on the backside and pipes and electrical cords were 
fastened, a firm fastening was achieved, and removal of the surface fastener did not occur 
during the course of normal handling and transportation. 
[0036] Application Example 3 

An acrylic-type adhesive layer with a thickness of 50 ^im having a separator on one surface 
was applied to the backside of the surface fastener produced in the above-mentioned 

-13- 
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Application Example 1, the separator was subsequently removed and bonded with a knitted 
material and a surface fastener was produced. When the above-mentioned surface fastener 
with protrusions was applied to the knitted material on the backside and pipes 2nd electrical 
cords were fastened, a firm fastening was achieved, and removal of the surface fastener did 
not occur during the course of normal handling and transportation. 
[0037] 

[Effect of the invention] According to the present invention, a thin layered material with 
many fine points can be easily and efficiently mass produced when a simple operation 
wherein foaming is performed after expansion. 

[Brief description of the figures] 

[Fig. 1] A cross section of an example of a surface fastener. 

[Fig. 2] A cross section of a different example of a surface fastener. 

[Fig. 3] A cross section of an example of a base material having a thermoplastic with 

a dot pattern distribution. 
[Fig. 4] An explanatory drawing of the protrusions. \ 
[Fig. 5] A cross section of a different example of a surface fastener. ^ 
[Fig. 6] A cross section of a different example of a surface fastener. 
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[Explanation of codes] 

1: Base material 

11: Film-like base material 

2, 23, 24: protrusions (Thermoplastic with a dot pattern distribution) 
21: Tip of the thermoplastic protrusion 
22: Expanded tip 
3: Porous material 
4: Adhesive laver 



[Fig- 1] 



IFig. 2| 



[Fig. 3| 
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